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Preface ,

The purpcose of this manual is to describe and explain the use of

F the "Unified Soil Classification System" in order that identification

of soil types will bve on a common basis throughout the agencies using

DA B e st ndi.

this system.

The program of military airfield construction undertaken by the

) 7T R

Department of the Army in 1941 revealed at an early stage that existing

801l clasgifications were not entirely applicable to the work involved.
In 1942 the Corps of Engineers tentatively adopted the "Airfield
Classification" of soils which had been developed by Dr. Arthur
Casagrande of the Harvard University Graduate School of Engineering.
As a result of experience gained since that time, the original classi.
fication has bean expanded and revised in cooperation with the Bureau
of Reclamation so that it applies not only to airfields but also to

embankments, foundations, and other engineering features.
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Acknowledgment is made to Dr. Arthur Casagrande, Professor of

Soil Mechanics and Foundation Engineoring, Harvard University, fcr
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permission to incorporate in this manual considerable information from

the paper "Classification and Identification of Soils" published in i

eme s gy

Transactions, American Society of Civil Engineers, volume 113, 1948.

3 This manual was prepared under the direction of the Office, Chief of

: Engineers, by the Soils Division, Waterways Experiment Station.
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UNIFIED SOIL CLASSIFICATION SYSTEM

Introduetion

Need for a classification system
1. The adoption of the principles of soil mechanics by the engi-

neering profession has inaplred numerous attempts to devise a simple

clagsification system that will tell the engineer the properties of a
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glven soil. As a consequence, many classifications have come intc exist- : ,7;

ence based on certain properties of soils such as texture, plasticity,

?
T——

strength, and other characteristics. A few classification systems have
gained fajrly wide acceptance, but it is seldom that any particular sys- '
ten has provided the ccmplete information on a 80il that the engineer

needs, Nearly every engineer who practices soil mechanics will add
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Judgment and rersonal experience as modifiers to whatever soil classifi- |
cation system he uses, so that it may be said that there are as many ‘

classification systems as there are engineers using them. Obviously,

within a given agency, where designs and plans are reviewed by persons
entirely removed from a project, a common basis of soi classification is

necessary so that when an engineer classifies a socil as a certain type,

this classification will convey to another engineer not femiliar with the
region the proper characteristice and behavior of the material. Further
than this, the classification should reflect those behavior characteris-

tics of the soil that are pertinent to the project under consideration.

Basis of the unified soil
classificaticn system

2. The unified soil classification system is based on the
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! identification of soils according <o their textural and plasticity quaii-
ties and on their grouping with respect to behavior. So'ls seldom exist in
nature separately as sand, gravel, or any other single component, but

are usually found as mixtures with varying proportions of particles of
different sizes; each component part contributes its characteristics to

the 80il mixture, The unified soil classiiication system is based on

those characteristics of the soll that indicate how it will behave as an

engineering construction materiai, The following properties have bveen
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found most useful for this purpose and form the basis of soil identifica-
tion. They can be determined by simple tests and wi:h experience can be

estimated with some accuracy.

3 . a. Dlercentages of gravel, sand, and fines (fraction passing
No. 200 sieve).

b. Shape of the grain-size-distribution curve,

R

¢. Plasticity and compressibility characteristics,

In the unified soil classification system the coil is given a descriptive

name and a letter symbel indicating its principal characteristics.,

Purpose and scope of manual

3. It is the purpose of this manual to describe the various soil
groups in detail and to discuss the methods of identification in order

that a uniform classification procedure may be followed by all who use

the system. Placement of the soils into their respective groups ic i
accomplished by visual examination and laboratory tests s a means of

basic identificaticr.. This procedure is described in the wain text of
this manual. The clascification of the soils in these groups accordins

\ to their engineering behavior for various types of construction, such as
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embankments, toundaticns, roads, and airfields, is treated separately in
appendices hereto which will be issued as the need arises. It is rec-
ognized that the unified classification system in its present form may
not prove entirely adeguate in all cases, However, it is intended that
the classification of soils in accordance with this system have some de-
gree of elasticity, and that the system not be fcllowed blindly nor re-
garded as conmpletely rigid,

Definitions of soil comronents

b, Before soils can be classified properly in any system, includ-
ing the one presented in this manual, it is necessary to establish a
basic terminology for the various soil components and to define the terms
used. In the unified soil classification the names "cobbles," "gravel,"
"sand," and "fines (5ilt or clay)" are used to designate the size ranges
of soil particles. The gravel and sand runges are further subdivided
into the groups presented below, The limiting boundaries between the
various cize ranges have been arbitrarily set at certasin U. S. Standard

sieve sizes in accordance with the following tabulation:

Component Size Range

Cobbles Above 3 1in.

Gravel 3 in. to No. 4 (4,76 mm)
Coarre gravel 2 in. to 3/b in.

Fine gravel 3/4 in. to No. b (L.76 mm)

Sand No. 4 (4L.76 mm) to No. 200 (0.0T4 mm)
Coarse sand No. U (4.76 mm) to No. 10 (2.0 mm)
Medium sand No. 10 (2.0 mm) to No. 40 (0.42 mm)
Fine sand No. 40 (0.42 mm) to Ne. 200 (0.074 mm)

Fines (silt or clay) Below No. 200 (0.0T74 mm)

These ranges are shown graphically on the grain-size sheet, plate 1. 1In
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the finest soil component (below No. 200 sieve) the terms "silt" and
"clay" are used respectively to distinguish materials exhibiting lower
plasticity fram those with higher plasticity, The minus No. 20C sieve
naterial is "silt" if the liquid limit and plasticity index plot below
the "A" line on the plasticity chart (plate 2), and is "clay" if the
liguid limit and plasticity index plot above the "A" line on the chart
(all Atterverg limits tests based on minus No. 40 sieve fraction of a
soil). The foregoing definition holds for inorganic silts and clays
and for organic silts, but is not valid for organic cliays since these
latter soils plot below the "A" line. The names of the basic soil coms
ponents can be used as nouns or adjectives in the nane of & soil, ae

4

explained later,

The Classification System

5. A short discussion of the unified soil classification sheet,
table 1, is presented in order that the succeeding detailed description
may be more easily understood. This sheet is designed to apply gener-
ally to the identification of solls regardless of the intended engineer-
ing uses. The first three columns of the classification sheet show the
major divigsions of the classification and the group symbols that distin-
spulish the individuael soil types. Names of typical and representative
soll types found in each group are shown in column 4, The field proce-
dures for identifying soils by general characteristics and from perti-
nent tests and visual observations are shown in column 5. The desired

descriptive information for e complete identification of a soil is pre-

sented in column 6. In column 7 are presented the laboratory
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classification criteria by which the variocus soil groups are identit'ied
and distinguished. Table 2 shows an auxillury schematic method of clas-
sifying soils frem the results of laboratory tests., The application and
use of this chart are discussed in greater detail under a subsequent
heading in this menual,

Soil groups and group symbols

6. Major divisions. Soils are primarily divided into coarse-

grained soils, fine-grained soils, and highly organic soils, On a
textural basls, coarse-grained soils are those that have 50 per cent or
less of the constituent materiel passing the No. 206 sieve, and fine-
grained soiles are thcse that have more than 50 per cent passing the

No. 200 sieve. Highly organic solls are in general readily identified
by visual exemination. The coarse-grained soils are subdivided into
gravel and gravelly soils (symbol G), and sands and sandy soils (sym-
bol S). Fine-grained soils are subdivided on the basis of the liquid
linlt; symbol 7. 13 used for soils with liquid linits of 5C and lese,
and symbol H for soils with liquid limits in excess of 50 (see plate 2).
Peat and other highly or:anic soils are designated by the symbol Pt and
are not subdivided.

T. Subdivisions, coarse-grained soils. In general practice there

is no clear-cut boundary between gravelly soils and sandy soils, and as
far as behavior 1s concerhed the exact point of division is relatively un-
importent. For purposes of identification, coarse-grained soils are
classed as gravels (G) if the greater percentage of the coarse fraction
(retained on No. 2CO sieve) is larger than the No. 4 sieve and as sands

(3) if the greater portion of the coarse fraction 1is finer than the No. L
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sieve. Borderline ceses may be classified as belonging to both groups.
The gravel (G) and sand (S) groups are each divided into four secondary
groups as follows:

a., Well-graded materiel with little or no fines., Symbol Ww.
Groups GW and SW,

b. Poorly-graded material with little or no fines. Symbol P.
Groups GP and SP.

¢+ Coarse material with nonplastic fines or fines with low
plasticity. Symbol M. Groups GM and SM.

d. Coarse material with plastic fines, Symbol C. Groups 3¢ [
and 3C. !

8. Subdivisions, fine-grained s0ils. The fine-grained soils are i

subdivided into groups based on whether they have & relatively low (L)
or high (H) liquid limit. These two groups are further subdivided ac
follows:

a. Inorgenic silts and very fine sendy soils; silty or clayey
fiie sands; micaceous and distomacecus solls; elsstic
silts. Symbol M. Groups ML and MH.

b. Inorganic clays. Symbol C, Groups CL and CH,

cs Orgeric silts and clays. Symbol 0. Croups OL and CH.

Discussion of Coarse-grained Soils

GV and SW mroups

9. These groups ccmprise well-graded gravelly and sundy soils
having little or no nonplastic fines (less than $ per cent passing the
Nou., 200 sieve). The presence of the fines must not noticeably change
the strength characteristics of the coarse-grained fraction and must not
interrere with its free-draining characteristics. If the materlal :on-

tains legs than 5 per cent fTines that exhivit plasticity, thie




informaticn should be evaluated and the £0il clascsified as discussed sub-

sequently under "Laboratory ldentification.” In areas subject to frost

action, the material should not contain more than about 3 per cent of

soil grains smaller then 0.02 mm in size. Typical examples of GW and SW
soils are shown on plate 3.

GP and SP groups

p - 10, Poorly-graded gravels and sands containing little or no none

1 . plastic fines (less than 5 per cent passing the No. 200 sieve) are
classed in the GP and SP groups. The materiais may be classed as uniform
gravels, uniform sands, or nonuniform mixtures of very coarse material
and very fine sand, with intermediate sizes lacking (sometimes called
skip-graded, gap-graded, or step-graded). The latter group often results
from borrow excavation in which gravel and sand layers are mixed. JIf the

fine fraction exhibits plasticity, this information should be evaluated

and the soil classified as discussed subsequently under "Laboratory
Identification.," Typical examples of various types of GP and SP soils ‘
are shown on plate k. ;

GM snd Sk groups

11. 1In genersl, *he Gi{ and SM groups comprise gruvels or sands with
fines (more than 12* per cent passing the No. 200 sieve) having low or no
plasticity., The plasticity index and liquid limit (based on minus No. 40

sieve fraction) of soils .: the group should plot below the "A" line on

i

* 1In the preceding two paragraphs soils of the GVW, GP, W, and GP

groups were defined as having less than 5 per cent passing the Nc. 200
sieve. Goils wnich have between 5 and 12 per cent pacsing the No. 2CO
sieve are classed as "berderline” and are discussed in paragrarph 23 }
under that heading. §

bl

f e A ke i v




the plasticity chart. The gradation of the mat:rials is not considered
significant and both well- and poorly-graded materials are included.

Some of the sands and gravels in this group will have a binder composed

T U

of natural cementing agents, so proportioned thct the mixture shows neg-

¢ i ligible swelling or shrinkage. Thus the dry strength of such materials
ig provided by & smell amount of soil binder or by cementation of cal- i

careous material or iron oxide. The fine fraction of other materials

e,

in the GM and SM groups may be composed of silts or rock flour types

having little or no plasticity and the mixture will exhibit no dry i
F 7 strength. Typical examples of types of GM and SM soils are shown on

| plate 5.

& . GC and 5C groups |

12, In general, the GC and SC roups comprise gravelly or sandy
s2ils with fines (more than 12 per cent passing the No. 200 sieve) which
3 have either low or high plasticity. The plasticity index and liquid

limit of soils (fraction passing the No. 40 sieve) in the group should

plot sbove the "A" line on the plasticity chart. The gradation of the
materials is not concidered significant and both well- and poorly-graded
raterials are included. The plasticity of the binder fraction has more
influence on ihe behavior of the soils than dces variation in gradation.
The fine fraction is gererally ccmposed of clays. Typical examples of

GC and 5C soils are shown on piate 6.

Discussion of © .ne-grained 5oils

T

i and MH rroups

:3. In these _roups the symbo) i bas been used to designate

it ki coleaons, P
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predominantly silty materials and micaceous or diatomaceous soils. The
symbols L and H represent low and high liquid limits, respectively, and |

an arbitrary dividing line between the two is set et a liquid limit of

maadiidiaie S ks oot it o

50. The soils in the ML and MEH groups are sandy silts, clayey silts,
or inorganic silts with relatively low plasti~city. Also included are
loess~-type soils and rock flours. Micaceous ard diatomacecvs soils
generally fall within the MH group but may extend into the ML group
vhen their liquid limit is less than 50, The same is true for certain
types of kaolin cleys and some illite clays having relatively low plas-

ticity. Typical examples of soils in the ML and MH groups are shown

e e N NPT SIRN W TRT T

on plate T.

CL and CH groups i ]

- e e T

14, In these groups the symbol C stands for clay, with L and H

: denoting low or high liquid limit. The soils are primarily inorganic
clays., Low rlasticity clays are classified t¢s CL and are usually lean
clays, sandy clays, or silty clays. The medium and high plasticity
clays are classified as CH. These include the fat clays, gumbo clays, !

certain volcanic clays, and bentonite. The glacial clays of the northern

United States cover a wide band in the CL and CH groups. Typical exam-

e I ot

ples of soils in these groups are shown on plate 8,
OL and OB groups i

15. The soils in the OL and OH groups are characterized by the
presence of organic matter, hence the symbol O, Organic silts and clays
are classified in these groups. The materials have a plasticity range
that corresponds with the ML and MH groups. Typical examples of OL and

OH soils are pregsented on plate 9.
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Discuscion of Highly Organic Soils

£t _group
16. The highly organic soils usually are very compressible and

have undesirable construction characteristics. They are not subdivided
and are classified into cme group with the symbol Pt. Peat, humus, and
svamp soils with e highly organic te:'cture are typical soils of the

group. Particles of leaves, grass, branches, or other fibrous vegetable

matter are common components of these soils,

Identification of Soil Groups

17. The unified soil classification is so arranged that most soils
may be claseified into at least the three primary groups (coarse grained,
fine grained, snd highly organic) by means of visual examination and
simple field tests. Classification into the subdivisions can also be
made by visual examination with some degree of success. More positive
ldentification may be made by means of laboratory tests on the materials.,
However, in many instances a tentative classification determined in the
field is of great benefit and may be all the identification that is
necessary, depending on the purposes for which the soils in question are
to be used, Methods of general identification of soils are discussed
in the following peragraphs, and a laboratory testing procedure is pre-
sented. It is emphasized that the two methods of identification are
never entirely separated. Certain characteristice can only be estimated
by visual examination, and in borderline cases it may be necessary to

verify the classification by laboratory tests. Conversely, the field
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and may be used to advantage in grouping soils in such a menner that

|
methods are entirely practical for preliminary laboratory identification '
only & minimum number of laboratory tests need be run. '
|
|

General Identification

18. The easiest way of learning field identification of soils is

e Lt T s ot
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under the guidance of experienced personnel, Without such assistance,

field identification may be learned by systematically comparing the

numerical test results for typical soils in each group with the "feel"

S

of the material while field identification procedures are being performed. .

e

Coarse-grained soils
19, Texture and composition., In field identification of coarse-

grained materials a dry sample is spread on a flat surface and examined

to determine gradation, grain size and shape, and miueral composition. :
Considerable experience is required to differentiate, on the basis of
a visual examination, between well-graded and poorly-graded soils.
The dAurability of the grains of a ccarse-grained soil may require a
careful examination, depending on the use to which the soil is to be j
put. Pebbles and sand grains consisting of sound rock are easily iden-
tified. Weathered material is recognized from its discolorations and
the relative ease with which the grains can be crushed. Gravels con-
sisting of weathered granitic rocks, quartzite, etc., are not necessar-
ily objectionable for conastruction purposes. On the other hand, coarse-

grained soils containing fragments of shaley rock may be unsuitable be-

T AT S e AT ST e S Y T AT 2, S e R e

cause alternate wetting and 4drying may result in their partial or com- ;

plete disintegration. This property can be identified by a slaking test.

ark
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The particles are first thoroughly oven- or sun-dried, then submerged
in water for at least 24 hours, and finally their strength is tested
and compared with the original strength. Some types of shales will com-
Pletely disintegrate when subjected to such a slaking test.

20, Examination of fine fraction. Reference to the identification
sheet (table 1) shows that classification criteria of the various coarse-
grained soil groups are based on the amount of material passing the No,
200 csieve and the plasticity characteristics of the binder fraction
(passing the No, 40 sieve). Various methods may be used to estimate the
percentage of material passing the No, 200 sieve; the choice of metheod
will depend on the gkill of the technician, the equipment at hand, and
the time available, One method, decantation, consists of mixing the
80il with water in a suitable container and pouring off the turbid mix-
ture of water and fine soll; successive decantations vill remove prac-
tically all of the fines and leave only the sand and gravel sizes in the
container. A visual comparison of the residue with the original material
will give some idea of the amount of fines present. Another useful meth-
od is to put a mixture of soill and water in a test tube, shake it thor-
oughly, and allow the mixture to settle. The coarse particles will fall
to the bottom and successively finer particles will be deposited with
increasing time; the sand sizes will fell out of suspension in 20 to 30
seconds. If the assumption is made that the soil weight is proportional
to its volume, this method may be used to estimate the amount of fines
present, A rough estimate of the emount of fines may be made by spread-
ing the sample ocut on a level surface aund making a visual estimate of

the percentage of fine particles present. The presence of fine sand can
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usually be detectud by rubbing a sample between the fingers; silt or clay
particles feel smooth and stain the fingers, whereas the sand feels gritty
and does not leave a stain., The "teeth test" is sometimes used for this
purpose, and consists of biting a portion of the sample between the
teeth, Bend feels gritty vhereas silt and clay do not; clay tends to
stick to the teetl. hile eilt does not. If there appears to be more
than about 12 per cent of the material passing the No., 200 sieve, the
sample should be separated as well as possible by hand, or by decanta-
tion and evaporation, removing all of the gravel and coarse sand, and
the characteristics of the fine fraction determined, The binder is
nixed with water and its dry strength and plasticity characteristics are
exemined., Criteria for dry strength are shown in column 5 of the clas-
sification sheet, table 1; evaluation of soils according to dry strength
and plasticity criterie is discussed in succeeding paragraphs in connec-
tion with fine-grained soils. Identification of active cementing agents
other than clay usually is not possible by visual and manual examination,
since guch agents may require a curing period -of days or even weeks. In
the absence of such experience the soils should be classified tentatively
into their apparent groups, neglecting any possible development of
strength because of cementation.
Fine-grained soils

21. The principal procedures for field identification of fine-
grained soils are the test for dilatancy (reaction to shaking), the
examination of plasticity cha_acteristics, and the determination of dry
strength., In addition, observations of color and odor are of value,

particularly for organic soils. Descriptions of the field identification

it Sl
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procedures are presented in the following paragraphs. The dilatancy,
plasticity, and dry strength tests are performed on the fraction of the
s0il finer than the No. 4O sieve. Separation of particles coarser than
the No. 4O sieve is done most expediently in the field by hand. However,

separation by hand probably will be most effective for particles coarser

than the No, 10 sieve. Some effort should be made to remove the No. 10

to No., 4O fraction but it is believed that any particles in this size

range remaining after hand separation would have little effect on the

field identification procedures, ?
22. Dilatancy. The soll is prepared for test by removing perticles

larger then about the No. 4O sieve size (by hand) and adding encugh wvater,

if necessary, to make the soil soft but not sticky. The pat of moist soil

should have a volume of sbout 1/2 cubic inch., The pat of soil is alter-

nately squen horizontally in the open pelm of one hand, which is struck

vigoroﬁsly against the other hand several times, and then squeezed oetween

the fingers., A fine-grained s80il that is nonplastic or exhibits very low

plasticity will become livery and show free water on the surface while

being shaken. Squeezing will caﬁ;e the, water to disappear from the sur-

face and the sample to stiffen and finally crumble under increasing

finger pressure, like a brittle material. If the water content is Just

right, shaking the broken pieces will cause them to liquefy again and

flow together. A distinction may be made between rapid, slow, or no re-

action to the shaking test, depending on the speed with which the pat

changes its coneistency and the water on the surface appears or dis-

appears. Rapid reaction to the shaking test is typical for nonplastic,

uniform fine sand, silty sand (SP, SM), and inorganic silts (ML)
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particularly of the rock-flour type, also for diatomaceous earth (MH).
The reaction becomes somewhat more sluggish with decreasing uniformity
of gradation (and increase in plasticity up to & certain degree). Even a
slight content of colloidal clay will impart to the eoil scme plasticity
and slow up materielly the reaction to the shakir- test., Soils vhich
react in this manner are scmevhat plastic inorganic and organic silts
(ML, OL), very lean clays (CL), and scme kaolin-type clays (ML, MH). Ex-
tremely slow or no reaction to the shaking test is charactieristic of all
typical clays (CL, CH) as well as of highly plastic organic clays (OH).

23. Plasticity characteristics. Examination of the plasticity

characteristizs of fine-grained soils or of the fine fraction of coaprse-
grained soils is made with & small moist sample of the material., Parti-
cles larger than about the No. 4O sieve size are removed (by hand) and a
specimen of soil about the size of a 1/2-in. cube is molded to the con-
sistency of putty. If the soil is too dry, water must be added and if
it 1s sticky, the specimen should be spread out in a thin layer and
allowed to lose scme moisture by evaporation. The sample is rolled by
hand on a smooth surface or between the palms into a thread about 1/8 in.
in diameter. The thread is then folded and rerolled repeatedly. During
this manipulaticn the moisture content is gradually reduced and the speci-
men stiffens, finally loses its plasticity, and crumbles when the plastic
limit is reached. After the thread crumbles, the pieces should be lumped
together and a slight kneading action continued until the lump crumbles.
The higher the positiun of a soil above the "A" line on the plasticity
chart, plate 2 (CL, CH), the stiffer are the threads as their waier con-

tent approaches the plastic limit and the tougher are the lumps s the

ey
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soil is remolded after rolling. Soils slightly above the "A" line (CL,
CH) form a medium tough thread (eamy to roll) as the plastic limit 1is
approached but when the threads are formed into a lump and kneaded below
the plastic limit, the soil crumbles readily. Soils below the "A" line
(ML, ME, OL, OH) form a weak thread and, with the exception of the CH
soils, cannot be lumped together into a ocherent mass below the plastic
limic. Plastic soils containing organic material or much mica (well
belov the "A" line) form threads that ure very soft and spongy near the
plastic limit. The binder fraction of coarse-grained soils may be ex-
amined in the same manner as fine-grained soils. In general, the binder
fraction of coarse-grained soils with silty fines (GM, SM) will exhibit
plasticity characteristica similar to the ML soils, and that of coarse-
grained soils with clayey fines (GC, SC) will be similar to the CL soils,
24, Dry strength. The resistance of a piece of dried soil to
crushing by finger pressure is an indication of the character of the
colloidal fraction of a soil. To initiate the test, particles larger
than the No. 4O sieve size are removed from the soil (by hand) and a
specimen is molded to the consistency of putty, adding water if neces-
sary. The moist pat of soil is allowed to dry (in oven, sun, or air)
and is then crumbled Letween the fingers. Soils with slight dry strength
crumble readily with very little finger pressure. All nonplastic ML and
MH soils have almost no dry strength, Orgenic silts and lean organic clays
of low plasticity (OL), as well as very fine sandy soils (SM), have
slight dry strength. Soils of medium dry strength require considerable
finger pressure to puwler the sample, Most clays of the CL group and

some OH soils exhibit medium dry strength. This is also true of the fine
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E‘ E fraction of gravelly and sandy soils having a clay binder (GC and SC).

Soils with high dry strength can be broken but cannot be powdered by

L

finger pressure. High dry strength is indicative of most CH clays, as

well as some organic clays of the COH gruup having very high liquid limits

Ancany i R

and located near the A-line. In some instances high dry strength in the
undiasturbed state may be furnished by a cementing material such as cal-
cium carbvonate or iron oxide.

25. Culor. 1In field soil surveys color is often helpful in dis-

tinguishing between various soil strata, and tc an engineer with suffi.
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clent preliminary experience with the local socils, color may alsc be

———— N,

useful for ldentifying individual soils. Thke color of the moist soil

b should be used in identification as soil color may change markedly on

; drying. To the experienced eye certain dark or drab shades of gray or

brown, including almost black colors, are indicative of fine-grained

soils containing organic colloidal matter (OL, OH). In contrast, brighter
colors, including medium and light gray, olive green, brown, red, yellow,

and white, are generally associated with inorganic soils. Use of the 7 :

Munsell soil color charts and plates, prepared for the U, S. Department

of Agriculture by the Munsell Color Company, Baltimore, Maryland, is

{ suggested in the event more precise s0il color descriptions are desired
or to facilitate uniform naming of soil colors.

26. Odor., Organic soils of the OL and OH groups usually have a
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distinctive odor vwhich, with experience, can be used as an aid in the

identification of such materials. This odor is especially apperent from

fresh samples, It gradually diminishes on exposure to air, but can be

revived by heating a wet sample,

e e Y B P L DR E N




